Journal of the Korean Ceramic Society
Vol. 42, No. 12, pp. 842~845, 2005.

High Temperature Gas Leak Behavior of Glass-Ceramic
Fiber Composite Seals for SOFC Applications

Jae Chun Lee,T Hyuk Chon Kwon, Young Pil Kwon, Sung Park, Jin Sik Jang,*
Jongho Lee,** Joosun Kim,** and Hae-Won Lee**

Department of Materials Science and Engineering, Myongji University, Kyunggi-do 449-728, Korea
*Byucksan Corp., Kyunggii-do 469-881, Korea
**Nano-Materials Research Center, Korea Institute of Science and Technology, Seoul 136-791, Korea
(Received November 1, 2005; Accepted November 20, 2005)

SOFCE wel-Mz2tUd7 SE7ILMel 12 7|HFE HSE
OIRhET - HSHH - WPY - & A - BT+ - 0|F S+ - AFMex - 0@l
YA st 4435

R GCLEa
#5587 AT YA 5 AALE

(2005 1149 1Y

!
A

2005 114 209 5%)

ABSTRACT

Glass composites containing ceramic fiber have been developed for Solid Oxide Fuel Cell (SOFC) seals. Effect of glass type, loading
pressure and thermal cycle the leak rates of composite seals was investigated. Seal performance of two commercial glasses was
compared with that of Si0,-Ba0-B,05 glass synthesized in this work. The leak rate for seals made of pyrex® increases from ~0.0005
to ~0.004 sccm/cm as the gas pressure increases from 10 to 50 kPa. The soda lime silicate glass seal shows the leak rate two times
higher than the one made of pyrex® or Si0,-Ba0-B,05 glass. The viscosity of glass at the seal test temperature is presumed to affect
the leak rate of the glass seal. As the applied loading pressure increases from 0.4 to 0.8 MPa at 750°C, the leak rate decreases from
0.038 to 0.024 scem/cm for composite seals. It has been found that during 50 thermal cycles between 450°C to 700°C leak rates
remained almost constant, ranging from 0.025 to 0.03 sccm/cm. The results showed an excellent thermal cycle stability as well as
sealability of the glass matrix ceramic fiber composite seals.
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Table 1. Compositions and Dilatometric Properties of Both Commercial and Synthesized Bulk Glasses in This Study

Glass  Si0, NaO K0 B,0; ALO; BaO 710, CaO+MgO (oTcg) (%) C(IT(])EO(N‘;pS'ng?
Pyrex 84.8 3.8 02 105 0.7 _ - - 470 560 3.4
Soda-lime  71.1 152 05 - 0.2 - - 13.0 500 545 9.0
BAS4 61 - - 17 3 16.4 24 - 594 657 112
BAS6 455 - 0.4 312 3.4 17 26 - 575 600 8.0
input Power AH el FAEZdolg A ste, Atk 1A FAH E(Nor-
Q?S supplier malized leak rate) 3t T3St 88, 2AHA TN 7)
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Fig. 2. Leak rate for the three types of glass as a function of gas
pressure drop across the seal.
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Fig. 3. Pressure decay curves as a function of elapsed time for a
composite seal compressed at different pressure.
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Fig. 4. Leak rates of a composite seal during thermal cycling.
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